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(54) Title: HOUSING WITH SHIELDING PROPERTIES AND METHOD FOR MAKING IT 
(57) Abstract 

A housing for electromagnetic shielding comprises a 
body (2') without any essential electrical conductivity, which 
internally defines a space (5). The housing (2') further defines 
an opening (6) which is adapted to be directed towards a base. 
On a surface of the body (2') there is arranged a moulded 
polymer layer (3') with electrical conductivity, which forms 
an electromagnetic shielding enclosing the space (5). The in- 
vention also concerns the production of such a housing and 
use of a mouldable plastic material having electrical conduc- 
tivity to form a surface-covering electromagnetic shielding of 
a space. 
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HOUSING WITH SHIELDING PROPERTIES AND METHOD FOR MAKING IT 

. Field of the Invention 

The present invention relates to a housing for elec- 
tromagnetic shielding and a method of making such a hous- 
ing according to the preamble to appended claims 1 and 9. 
5 Moreover, the invention concerns use of a mouldable poly- 
mer material having electrical conductivity. 
Background Art 

Electromagnetic shielding of electronic components 
is based on the principle of the Faraday cage, i.e. the 

10 electronics are shielded from electric fields in the sur- 
roundings, such as interference caused by radiof requen- 
cies, by means of an electrically conductive casing. Thus 
the interference cannot penetrate the material of the 
conductive casing. 

15 Electromagnetic shielding of electric and electronic 

components is necessary in, for instance, apparatus for 
transmitting and/or receiving radio signals. Especially 
in connection with portable apparatus, such as mobile 
telephones, great demands are placed on the achievement 

20 of efficient shielding without making the construction 
unnecessarily heavy and unwieldy. 

Shielding devices of the type mentioned by way of 
introduction usually have a body which is not electri- 
cally conductive, for instance a plastic body, and an 

25 electrically conductive layer which is applied to the 
body. In one design, the layer is a conductive varnish. 
However, this layer is mechanically sensitive and does 
not withstand the process temperatures that may occur 
in subsequent process steps of manufacture, for instance, 

30 arranging a seal on the housing. Conductive varnishes 
further have environmental drawbacks, for instance 
related to solvents. There are also designs where metal 
films are applied to the body. Such a solution, however, 
is disadvantageous since it can be used only for certain 
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simple geometric shapes, and the production method is 
complicated. The body can also be coated with a metal by 
applying a very thin layer of metal to the surface of the 
body but this requires special equipment and is an 
5 expensive and complicated method. Moreover the metal 
layer is sensitive to mechanical action. 

There are also housings which are made in one piece 
of a metal, but this type is expensive and requires in 
many cases a separate surface treatment, which results in 

10 a high production cost. Moreover a housing which is made 
entirely of metal will be relatively heavy on the one 
hand since the metal itself is heavy and, on the other 
hand, since the housing cannot be made of a material hav- 
ing a small thickness. 

15 A shielding metal housing is disclosed in DE 

43 19 965. This housing is adapted to shield electronic 
components located in the housing. The housing has an 
opening which is adapted to be directed towards a base. 
On the edges round the opening, an electrically conduc- 

20 tive seal of silicone material is applied in a pasty ini- 
tial state from a nozzle. This device suffers from the 
same drawbacks as those mentioned above in connection 
with devices which are entirely made of metal. Similar 
seals that have been dispensed or moulded to engaging 

25 edges are also known in connection with shielding hous- 
ings which comprise a body and a conductive layer applied 
thereto. 

Summary of the Invention 

An object of the present invention is to provide a 
30 device for electromagnetic shielding which is improved 
in relation to the prior-art technique. 

A specific object is to obviate or reduce the above 
drawbacks of the prior-art technique and provide a hous- 
ing which at the same time has a good electromagnetic 
35 shielding capacity and a low weight. A special object is 
to provide a shielding device which has reduced sensiti- 
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vity to mechanical action and in particular withstands 
scratching. 

A further object is to provide a new and improved 
method of production, which permits a lower production 
5. cost and satisfies greater demands in respect of a satis- 
factory working environment and natural environment. 

According to the invention, these and other objects 
that will appear from the following description are now 
achieved by a housing and a method for producing the 

10 same, which are of the types stated by way of introduc- 
tion and besides have the features stated in the charac- 
terising clauses of claims 1 and 9. The objects are also 
achieved by use according to claim 11. 

Thus, the housing has a body without any essential 

15 electrical conductivity and a polymer layer moulded 
thereto and having electrical conductivity. The body 
defines a space and an opening which is adapted to be 
directed towards a base. The moulded polymer layer forms 
an electromagnetic shielding which encloses the space. 

20 The invention is based on the new knowledge that by 

using an electrically conductive, moulded polymer layer 
as surface-covering material, it is possible to obtain 
a layer with properties such as good mouldability, good 
resistance to scratching and low density while at the 

25 same time an efficient electromagnetic shielding of a 
space can be achieved. A further advantage that can be 
achieved by means of a housing according to the invention 
is that it is inexpensive and easy to produce. 

In connection with the invention, the term "enclose" 

30 means that the layer which is arranged on the surface of 
the body forms a screen or a casing round the space and 
is shaped according to the body such that the space is 
shielded in all directions except towards the opening. 
In certain applications, it is possible to provide 

35 an acceptable shielding without the electrically conduc- 
tive layer being extended over the entire body. The layer 
can have, for instance, a net- or lattice-shaped extent. 
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According to a preferred embodiment, however, the 
entire body is covered with the layer to guarantee a 
reliable shielding in a wide frequency range. 

In a particularly preferred embodiment, the conduc- 
5 tive polymer layer is a flexible or compressible layer 
of material. This guarantees a particularly long service 
life and insensitivity to mechanical action. 

In a preferred embodiment, the housing comprises an 
electrically conductive seal arranged on edges round the 
10 opening. The seal serves on the one. hand to seal against, 
for instance, dust and moisture and, on the other hand, 
to have an electromagnetically shielding effect. 

The layer and the seal are preferably made of the 
same material and are in particular made in one piece. In 
15 this embodiment of the invention it is a great advantage 
that an electromagnetically shielding layer and an elec- 
tromagnetically shielding seal can be made in a single, 
common step of production. As a result, great logistic 
advantages are achieved in the production, which guaran- 
20 tees a low production cost for the housing. 

In a preferred embodiment, the layer is arranged on 
the inside of the body, which reduces the risk of the 
layer being mechanically affected. However, it is quite 
possible and, in certain geometric shapes of the body, it 
25 may be advantageous to arrange the layer on the outside. 

According to a preferred embodiment of the inven- 
tion, the layer and the body are interconnected by mecha- 
nical engagement. The solution involving mechanical 
engagement has, for instance, the advantage that the 
30 entire production process for applying the layer is 

carried out in a single operation, which reduces, inter 

alia, the production cost. 

Brief Description of the Drawings 

For the purpose of exemplification, the invention 
35 will now be described in more detail with reference to 
the accompanying drawings, which show currently prefer- 
red embodiments of the invention and in which 
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Fig. 1 is a perspective view of a housing according 
to a first embodiment of the present invention, 

Fig. 2 is a partial view in cross-section along line 
II-II in Fig. 1, 
5 Fig. 3 is a perspective view of a housing according 

to a second embodiment of the invention, and 

Fig. 4 is a partial view in cross-section along line 
IV- IV in Fig. 3. 

Description of Currently Preferred Embodiments of the 

10 Invention 

Figs 1 and 2 illustrate a housing 1, which comprises 
a body 2 which internally defines a space 5, and an elec- 
trically conductive layer 3 arranged on the inside of the 
body 2. The body 2 also defines an opening 6, which is 

15 adapted to be directed towards a base (not shown) , such 
as a printed circuit card, such that the' housing 1 toge- 
ther with the base encloses the space 5 in all direc- 
tions. The housing 1 further comprises an electrically 
conductive seal 4 arranged on edges 7 surrounding the 

20 opening 6, as is best seen in Fig. 2. The surfaces of 

the edges 7 are adapted to engage the base by the inter- 
mediary of the seal 4 . 

The electrically conductive layer 3 comprises a 
moulded flexible polymer and can specifically comprise 

25 a silicone rubber with silver added, but it goes without 
saying that there are many different materials that may 
be used. Silicone, however, has the advantage of being 
strong and temperature stable. Moreover, silicone is well 
suited as seal material. 

30 The body 2 is not electrically conductive and is 

preferably made of plastic but may also be made of wood 
or paper. When the body 2 is made of plastic, it may have 
a wall thickness in the range of 0.3-0.5 mm and, in cer- 
tain designs, have wall thicknesses down to 0.1 mm. 

35 When making the housing 1, the layer 3 is moulded 

directly to the body 2. In the embodiment shown in Figs 1 
and 2, first an adhesive layer, a primer, is applied to 
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the internal surface of the body 2 for chemical connec- 
tion between the layer 3 and the body 2. Subsequently 
the body 2 is placed in a mould and then the layer 3 is 
moulded directly to the inside of the body 2 and is in 
5 this connection given the desired shape. A great advan- 
tage of the invention is that the design and thickness of 
the conductive layer 3 can be controlled very accurately 
by the appearance of the mould while at the same time the 
layer can be made in a single production step. Typical 

10 layer thicknesses are in the order of 0.1-0.5 mm, but 

thicker as well as thinner designs of the layer are pos- 
sible. Moreover, the thickness of the layer can vary over 
the surface. After moulding the polymer is cured or 
cross-linked to form a coherent and flexible material. 

15 Figs 3 and 4 show a second embodiment of a housing 

1' where the layer 3 1 is connected to the body 2 1 by 
mechanical engagement, see Fig. 4. Otherwise this embo- 
diment corresponds to the one described above. The body 
2 f has holes 9 of essentially conical longitudinal sec- 

20 tion. When moulding the layer 3 1 , these holes 9 are fill- 
ed with the electrically conductive polymer in liquid 
state and, after curing, form gripping means 8 attaching 
the layer 3' to the body 2 f . 

A housing according to any one of the embodiments 

25 described above is well suited, in cooperation with a 

base, . such as a printed circuit card, to shield electro- 
nics in, for instance, a mobile telephone. 

The invention is in no way limited to the embodi- 
ments described above, and several modifications are fea- 

30 sible within the scope of the inventive idea as expressed 
in the claims. For instance, the housing can be diffe- 
rently designed according to different applications. 
Moreover, an engagement between the polymer layer and the 
body can be effected by means of different designs. 
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CLAIMS 

1. A housing for electromagnetic shielding, com- 
5 prising 

a body (2; 2 f ) without any essential electrical 
conductivity, which internally defines a space (5) and 
which defines an opening (6) which is adapted to be 
directed towards a base; and 

10 an electrically conductive layer (3; 3') which is 

arranged on a surface of the body (2; 2') and which forms 
an electromagnetic shielding enclosing the space (5), 
characterised in that the layer (3) comprises 
a moulded polymer layer having electrical conductivity. 

15 2. A housing 1 as claimed in claim 1, wherein the 

body (2) forms an enclosure extending from the opening 
(6) and covering the space (5), the layer (3; 3 1 ) extend- 
ing over the entire body (2; 2'). 

3. A housing as claimed in claim 1 or 2, wherein the 
20 polymer layer (3; 3 f ) is flexible. 

4. A housing as claimed in any one of claims 1-3, 
wherein the opening (6) is surrounded by edges (7) adapt- 
ed to engage a base, an electrically conductive seal (4) 
being arranged on the edges (7) . 

25 5. A housing as claimed in claim 4, wherein the 

layer (3; 3 ? ) and the seal (4) are made in one piece. 

6. A housing as claimed in any one of the preceding 

claims, . wherein the layer (3; 3 1 ) is arranged on the 

inside of the body (2; 2 f ). 
30 7. A housing as claimed in any one of the preceding 

claims, wherein the layer (3 f ) and the body (2 1 ) are 

interconnected by mechanical engagement. 

8. A housing as claimed in any one of the preceding 

claims, wherein the layer (3; 3 f ) comprises a silicone 
35 material with an admixture of an electrically conductive 

material. 
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9. A method of making a housing (1) for electromag- 
netic shielding, characterised by 

moulding an electrically conductive polymer layer 
(3; 3 ? ) to a surface of a body (2; 2') without any essen- 
5 tial electrical conductivity, with a view to forming an 
electromagnetic shielding which encloses a space (5) in 
the body (2; 2 1 ) . 

10. A method as claimed in claim 9, wherein the 
moulding of a layer to the body (2; 2') comprises the 

10 step of forming a shielding surface layer (3; 3 ! ) and a 
seal (4) round an opening (6) in the housing (1) in one 
piece in a common moulding operation. 

11. Use of a mouldable polymer material having elec- 
trical conductivity to form a surface-covering electro- 

15 magnetic shielding of a space. 
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